The behavior of short-wave-length acoustic phonons in the vicinity of a quantum well in a GaAs/A1GaAs heterostructure has been investigated. Hot two-dimensional electrons in the well produce longitudinal optical phonons, which decay into almost monoenergetic short-wave-length longitudinal acoustic (LA) phonons. The latter undergo elastic scattering and down-conversion into transverse acoustic (TA) phonons. The distribution of the LA and TA phonons over frequency and distance to the well have been found by solving semi-analytically a system of two kinetic equations with nontrivial boundary conditions and nonlinear dispersion. The distribution functions have essentially non-temperature form even at substantial distance from the well.
MOTIVATION AND OBJECTIVES
The charge carriers heating in the conducting channel of a semiconductor heterostructure device is mainly controlled by the phonon system feedback. The feedback effects, in their turn, are determined by spatial, energy, and modal distributions of the acoustic phonons transferring the excessive lattice energy. In all the existing devicesimulation packages, these contributions are characterized by temperature and/or difference between electron and lattice temperature been taken into account. The energy dissipation from the device operation area is then described by the thermoconductivity equations or in the modified framework of non-local heat transfer [1] . We show that this approach fails under high rate of phonon generation in the device operation channel. We obtain the spatial and energy distribution of the phonons in steady state, and demonstrate their drastically non-temperature form.
THE MODEL
In a typical situation of high-rate input power, the charge carriers transfer their excessive energy to the phonon system via emission of longitudinal [3] , and implementing our model dispersion laws.
In isotropic approximation, the energy and momentum conservation laws allow two decay processes for LA phonon:
LA(q) LA(q') + TA(q") (4) Here, x is the distance to the quantum well, 0 is the angle between the phonon wavevector and the xaxis, the bar denotes the function averaged over the angle 0. (w-w')K2(w' -w)(1-(w-w')2)
In these expressions, Ga-- We have solved this system numerically, using the weighted Picard iteration procedure. In doing so, we had to overcome substantial difficulties in calculating three-and five-dimensional integrals. The Romberg integration method was used for successive calculation of these multidimensional integrals [5] . The spatial and frequency dependencies of the LA and TA distribution functions were obtained for particular case of GaAs/A1GaAs hesterostructure. The electron gas in the conducting channel has the denisty of 1012cm peak at all at these frequencies. These distribution peaks persist through distances of several micrometers.
The obtained results convincingly prove that most part of the excessive energy of the acoustic phonon system has non-temperature form, and pose a challenge to incorporate this non-temperature behavior in forthcoming generations of nanoscale-device-simulation packages.
